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SEATTLE CITY LIGHT WORK ORDER 1896

1989 QUARTERLY MONITORING OF THE GEORGETOWN FLUME

I INTRODUCTION

THE GEORGETOWN STEAM PLANT FLUME WAS CLEANED IN NOVEMBER 1985 IN

MARCH 1987 THE BOEING COMPANY WAS GIVEN 90DAY NOTICE OF CANCELLATION

OF ITS PERMIT TO DISPOSE PROCESSPROCES COOLING WATER INTO THE FLUME THE

PERMIT WAS REVOKED MAY 22 DURING APRIL 1987 RAVEN SERVICESSERVICE CORPORATION

UNDERTOOK PROJECT BY AUTHORIZATION OF SEATTLE CITY LIGHT WORK ORDER

875 TO DETERMINE THE EXTENT OF POLYCHIORINATED BIPHENYL OIL CONTAMINATION

AND OTHER TESTSTEST IN THE STEAM PLANT DRAINAGE DITCH AND THE FLUME TO

DETERMINE IF ANY CONTAMINANTSCONTAMINANT HAD REENTERED THE SYSTEM AS RESULT OF

THAT STUDY SOME RECONTAMINATION OF THE FLUME SYSTEM WAS FOUND TO HAVE

OCCURRED DOCUMENTATION AND CHRONOLOGY OF THE RECONTAMINATION OF THE

FLUME SYSTEM WAS PRESENTED IN THE REPORT FOR WORK ORDER 8710 PAGE

16 AFTER THE TIME OF THE STUDY THE BOEING COMPANY SEALED THE STORM

DRAIN SPOUTSSPOUT AND COOLING WATER PLUNING THAT FED ITS INDUSTRIAL SITE WATERSWATER

TO THE FLUME MONITORING OF THE FLUME WAS CONDUCTED IN JULY 1988 AS

AUTHORIZED BY SEATTLE CITY LIGHT WORK ORDER 8812 TO REASSESSREASSES THE

EXTENT OF PCB CONTAMINATION FURTHER QUARTERLY MONITORING WILL ENSUE

AS AUTHORIZED BY THISTHI PRESENT WORK ORDER SAMPLING FOR THE WORK REPORTED

HERE OCCURRED APRIL 26 1989

II SALING METHODOLOGY

A CONTAINER AND SAMPLING EQUIPMENT

ALL SAMPLESSAMPLE WERE PLACED IN 30 ML WIDEMOUTH GLASSGLAS CONTAINERSCONTAINER THAT

HAD BEEN PRECLEANED THE METAL SCREW CAP LIDSLID WERE LINED WITH

ALUMINUM FOIL THE PRECLEANING PROCEDURE INVOLVED SCRUBBING WITH

SPECIAL PETROCHEMICAL DISSOLVING SOAP PRODUCTSPRODUCT INC

EDMONDSEDMOND WASHINGTON THE TERMINAL END OF THE BRUSH APPLIED HAD

SUFFICIENT BRISTLESBRISTLE TO SCRUB THE SEAM WHERE THE SIDE CONNECTSCONNECT WITH

THE BOTTOM FINAL RINSING WITH METHYLENE CHLORIDE WAS UNDERTAKEN

TO REMOVE ANY INVISIBLE GREASESGREASE AND DETERGENT RESIDUES
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SCOOPSSCOOP AND COLLECTION PANSPAN ARE LABORATORY GRADE STAINLESSSTAINLES STEEL

TOOLSTOOL WERE CLEANED WITH THE AFOREMENTIONED DETERGENT AND RINSED

WITH METHYLENE CHLORIDE THE TOOLSTOOL WERE BUFFED FREE OF RUST BEFORE

ARRIVING AT THE SITE

B FIELD OBSERVATIONSOBSERVATION

DATA ON THE COLLECTION PROCESSPROCES AND OBSERVATIONSOBSERVATION OF THE PHYSICAL

NATURE OF THE SAMPLESSAMPLE WERE KEPT IN THE BOUND FIELD LOG BOOK THE

FORMAT FOR THISTHI BOOK IS CHRONOLOGICAL

C SAMPLING STRATEGY

IN ACCORDANCE WITH EPA SW846 SAMPLING STRATEGY WAS CHOSEN FROM

SECTIONSSECTION MOST ANALOGOUSANALOGOU TO THE NATURE OF THE SITE THESE SECTIONSSECTION

ARE WASTE PILESPILE AND LANDFILLSLANDFILL INDIVIDUAL

DECISIONSDECISION WERE REQUIRED FOR THE UNEVEN DISTRIBUTION OF THE FLUME

SEDIMENTS IN ADDITION ACCESSACCES TO ALL THE SAMPLING AREASAREA IS SOMEWHAT

DEPENDENT UPON WHERE HOLESHOLE OCCUR IN THE MESH COVERING AT THE TOP OF

THE FLUME

D SAMPLE COLLECTION

METHOD 8080 IN THE EPA SW846 MANUAL DESCRIBESDESCRIBE THE PROTOCOL FOR

HANDLING OF ORGANOCHIORINE PESTICIDESPESTICIDE AND POLYCHIORINATED BIPHENYLS

COMPLIANCE WITH THESE INSTRUCTIONSINSTRUCTION NECESSITATED USING GLASSGLAS CONTAINERSCONTAINER

AND SPECIFIED CONDITIONSCONDITION FOR REFRIGERATION ALL SAMPLESSAMPLE IN OUR

CASE WERE DELIVERED TO THE LABORATORY IN TIME TO COMPLY WITH THE

MAXIMUM SEVEN DAYSDAY STORAGE OR EXTRACTION AND THIRTY DAYSDAY FOR COMPLETE

ANALYSIS

THE SEDIMENTSSEDIMENT WERE SHALLOW AND SINCE ACCESSACCES TO THE SAMPLE SITESSITE

WAS RESTRICTED BY THE WIRE HEAVY MESH ACROSSACROS THE TOP OF THE FLUME

SPECIAL DEVICE WAS USED IN THE FORM OF AN CM STAINLESSSTAINLES STEEL

SPOON BENT TO 90 ANGLE AND ATTACHED TO 12 DIAMETER LONG

STAINLESSSTAINLES STEEL PIPE THE SPOON WAS FERRETED THROUGH HOLESHOLE IN THE

MESH AND USED AS SCOOP AGAINST THE FLOOR OF THE FLUME COMPOSITING

WAS ACCOMPLISHED IN STAINLESSSTAINLES STEEL 30 CM DIAMETER MIXING BOWL
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WOOD CORESCORE WERE SPECIFIED FOR THISTHI PROJECT HOWEVER SINCE THE WIRE

MESH PREVENTED THE USE OF THE CORER UPSTREAM OF MYRTLE STREET

CORE WAS OBTAINED THERE RAVEN HAS SINCE DEVISED CORER THAT CAN

SAMPLE ANY OF THE WOOD FLOOR LOCATIONSLOCATION FOR FUTURE USE SAMPLING

LOCATIONSLOCATION ARE SHOWN IN THE FIGURE

E ANALYSISANALYSI

SAMPLESSAMPLE STORED NO LONGER THAN FIVE DAYSDAY AT 40 WERE EXTRACTED

WITH METHYLENE CHLORIDE AND TAKEN UP WITH PESTICIDE GRADE HEXANE

SAMP1ESSAMP1E WERE PRETREATED WITH FLORISIL FILTERSFILTER TO REMOVE RESIDUESRESIDUE

THAT INTERFERE WITH THE PCB DETERMINATION MODIFICATION OF

USEPA METHOD 3540 AS SPECIFIED BY 40CFR136 THE SAMPLESSAMPLE WERE

ANALYZED BY MODIFICATION OF THE PACKED COLUMN GAS CHROMATOGRAPHY

PROCEDURE DESCRIBED IN METHOD 3550 THE GAS CHROMATOGRAPHY MASSMAS

SPECTROMETRY METHOD WAS USED CONCENTRATIONSCONCENTRATION BELOW 001 PPM ARE AT

THE DETECTION LIMIT BUT CONCENTRATIONSCONCENTRATION BELOW PPM ARE NOT QUANTIFIED

QAQC AND RAW SIGNAL DATA ARE AVAILABLE ON REQUEST

III RESULTSRESULT

TEMPERATURESTEMPERATURE AS RECORDED WITH THE 0050 IMMERSION THERMOMETER WERE

AIR220 WATER IN FLUME HEAD215 WATER AT DOUBLEPIPESDOUBLEPIPE HEAD210
STATE OF THE TIDE WAS 35 FT REFERENCED TO SEATTLE TIDES THE FLUME HAD

BEEN EMPTYING OF TIDEWATER SINCE 730 AM PCB RESULTSRESULT ON TABLE SHOW

THAT PCB RESIDUESRESIDUE REMAIN IN PATCHESPATCHE OF THE FLUME HEAD SYSTEM WHERE 28

PPM WERE FOUND IN THE FLUME HEAD SEDIMENT COMPOSITE OF TWO AND 26 PPM

WERE FOUND AT THE HEAD OF THE DOUBLE PIPES ABOVE THE TIDEGATESTIDEGATE THEY

DROPPED FROM 217 PPM TO 10 PPM BELOW THE TIDEGATESTIDEGATE THEY DROPPED

FROM 194 PPM TO 10 PPM THE MYRTLE STREET CULVERT SAMPLESSAMPLE WERE BELOW

THE MYRTLE STREET WOOD CORE WAS BELOW 20 PPM PRECISION ON

THISTHI SAMPLE WAS 12 THAT OF THE SEDIMENT SAMPLESSAMPLE DUE TO LESSER SAMPLE

WEIGHT

RU
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IV DISCUSSION

THE FLUME HEAD COMPOSITE CONCENTRATIONSCONCENTRATION RANGED FROM 123 PPM IN 1987 TO

1426 PPM IN 1988 TO 28 PPM IN 1989 PCB RESIDUESRESIDUE RANGING FROM SEVERAL

HUNDRED TO SEVERAL TENSTEN OF PARTSPART PER MILLION HAVE BEEN REPORTED ALMOST

EVERY YEAR IN THE FLUME SINCE 1984 THE PRESENT SEDIMENTSSEDIMENT ARE SUPPOSEDLY

THOSE THAT ENTERED AFTER THE NOVEMBER 1985 CLEANUP ONE CAN SURMISE

THAT PATCHESPATCHE OF SEDIMENT OF VARYING CONCENTRATIONSCONCENTRATION EXIST THERE TODAY

PERHAPSPERHAP DUE TO SOME EPISODIC DISTURBANCE PCBCONTAINING SEDIMENT WAS

TRANSFERRED TO THE DOUBLE PIPE HEAD FROM THE FLUME HEAD SINCE THE

CONCENTRATION INCREASED FROM 223 PPM LAST YEAR TO 23 PPM AT PRESENT

THE STRUCTURAL BARRIER FOR OUTFLOW OF SEDIMENTSSEDIMENT FROM THE FLUME HEAD TO

THE DOUBLE PIPE HEAD IS ONLY FEW INCHESINCHE ABOVE THE PRESENT SEDIMENT

SURFACE OTHER THAN BY RAIN NO MECHANISM IS NC KNOWN TO FLUSH THE FLUME

HEAD UNLESSUNLES SOMEONE DELIBERATELY HOSESHOSE IT OUT THE FLUME BELOW THE

DOUBLE PIPE MOUTH APPEARSAPPEAR TO HAVE BEEN FLUSHED BY DAILY TIDAL ACTION

SUFFICIENTLY SO THAT THE SAMPLESSAMPLE YIELDED LESSLES THAN PPM

THE DIFFERENCESDIFFERENCE IN AROCLOR NUMBERSNUMBER REPORTED AS EITHER 1260 OR 1254

PROBABLY DO NOT REPRESENT NEW CONTAMINATION INPUT MORE LIKELY THE

PCBSPCB IN THE FLUME HEAD THAT APPEARED AFTER THE CLEANUP ARE ALL FROM THE

SAME INPUT EACH AROCLOR IS MIXTURE OF ISOMERSISOMER SOME OF WHICH MAY BE

MORE OR LESSLES VOLATILE OR SOLUBLE THAN OTHERSOTHER AND CAN CHANGE OVER TIME

THE DESIGNATION OF THE AROCLOR NUMBER IS JUDGMENTAL INTERPRETATION

PARTICULARLY IF THE RESIDUESRESIDUE ARE OLD ONE ANALYST MIGHT CALL SAMPLE

11126011 AND ANOTHER ONE YEAR LATER DECIDE TO REPORT H1254H ALSO THE

SEDIMENTSSEDIMENT MAY CONTAIN MIXTURE OF TWO AROCLORSAROCLOR NOT HOMOGENEOUSLY DIS

TRIBUTED THROUGHOUT THE FLUME HEAD BOTTOM

FOR THE NEXT MONITORING TASK WE RECONINEND THAT SAMPLING AT MYRTLE

STREET BE DROPPED AND THAT TWO WOOD CORESCORE ARE OBTAINED BETWEEN WILLOW

STREET AND THE DOUBLE PIPE MOUTH THE TOTAL NUMBER OF SAMPLESSAMPLE REMAINSREMAIN

AT SEVEN SEATTLE CITY LIGHT MIGHT CONSIDER PUMPING OUT THE FLUME HEAD

IN THE NEAR FUTURE
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SEATTLE CITY LIGHT WORK ORDER 896

1989 QUARTERLY NONITORING OF THE GEORGETOWN FLUTE

SATLE LISTINGSLISTING

TABLE

PCB PCB PCB

CONCENTRATION CONCENTRATION CONCENTRATION
SAMPK II PPM PPM PPM

SUBSAMPLE LOCATION 1987 1988 1989

GR1 2 FLUME HEAD 123 1426 28

GR2 1 DOUBLE PIPE 223 26
HEAD

GR3 4 ABOVE TIDEGATESTIDEGATE 104 217 10
GR4 4 BELOW TIDEGATESTIDEGATE 23 194 10
GR5 2 WILLOW STREET 025 10

BRIDGE

GR6 1 MYRTLE STREET 102 026 10
CULVERT

GS7 WOOD MYRTLE STREET 20

NOTE THE 1987 SAMPLESSAMPLE WERE REPORTED AS MAJOR AROCLOR 1254 ALL 1988 SAMPLESSAMPLE WERE
REPORTED AS MAJOR AROCLOR 1260 ALL THE 1989 SAMPLESSAMPLE WERE REPORTED AS AROCLOR
1254 WITH MASSMAS SPECTROMETER CONFIRMATION

SAMPLESSAMPLE WERE NUMBERED GR FOR 1987 AND 1988 SAMPLING SUBSEQUENTLY CHANGED TOGS FOR 1989

FOUR SUBSAMPLESSUBSAMPLE WERE COMPOSITED IN 1987
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SEATILE CITY LIGHT WORK ORDER 896

1989 QUARTERLY MONITORING OF THE GEORGETOWN FLIJW

SALE DESCRIPTIONSDESCRIPTION

TABLE II

SAINPE II
SUBSAAPLE LOCATION DESCRIPTION

GS1 2 FLUME HEAD DEEP SEDIMENTSSEDIMENT UNDER 10 OF

STANDING WATER SETTLED CLEAR
NO OIL SHEEN THE FIRST INCH

WAS DECAYED GRASSGRAS IN MOSSY
YELLOWBROWN SAND THE SECOND

INCH WAS OILY BLACK SANDSILT
WITH ODORSODOR OF HYDROGEN SULFIDE

GS2 1 DOUBLE PIPE 112 DEEP SEDIMENTSSEDIMENT IN SHALLOW

POOLSPOOL AND PATCHESPATCHE OF STAGNANT

WATER SILT WITH GRAYISH BLACK

COLOR AND DECAYED LEAVESLEAVE THEREIN

GS3 4 ABOVE TIDE CHANNELED SEDIMENTSSEDIMENT IN

GATE STANDING WATER 1 COARSE
CLEAN SAND 2 BROWN SILTY

SAND 3 GRASSSANDSILT
4 SILT WITH LIVE GRASS

GS4 4 BELOW TIDE BARE BOARDSBOARD UNTIL 15 DOWN
GATE STREAM OF THE TIDE GATE 12

14 DEEP DAMP SEDIMENTSSEDIMENT OF

BLACK SILT 34 12 DEEP

OILY SILT

GS5 2 WILLOW ST 34 BLACK SAND TOPPED WITH

BRIDGE YELLOWBROWN SILT IN 4H OF

STAGNANT WATER THE EASTERN

SAMPLE HAD FRESH SAND FROM

RECENT LANDSCAPING ON THE BANKS

GS6 1 MYRTLE ST 34 BROWN SAND TOPPED WITH
CULVERT HEAD YELLOW SILTHUMUS SAND LIESLIE

IN CHANNELS

GS7 WOOD MYRTLE ST CULVERT EXPOSED PLANKSPLANK ON BOTTOM OF

FLUME SOFT BUT INTACT WOOD
FIBERS
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